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DETAILED ACTION 

Status of the claims 

Claims 4, 5, 8-10, 13, 14, and 17-22 are currently pending. The restriction dated 
09/25/2008 is still in place and thus claims 13, 14 and 17-19 stand withdrawn. Claims 4, 
5, 8-10 and 20-22 are under examination. 

Claim Rejections - 35 U.S.C. 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1. Claims 4, 5 and 8-10 are rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by HANNA (US 6,063,138, as previously cited). 

Disclosure of the Prior Art 

HANNA discloses a method and apparatus for the formation of particles which 
allows for a high degree of control over the size, shape, crystalline form and other 
physico-chemical properties (abstract). HANNA further discloses lactose is commonly 
used as a carrier for pharmaceuticals, in particular for drugs delivered by inhalation 
(3:2-5). HANNA further discloses Example 1 in which a solution of lactose in a relatively 
small amount of water and a relatively large amount of a second vehicle, methanol was 
co-introduced, with supercritical C0 2 , into the particle formation vessel (19:1-31). The 
particle formation vessel used is shown in figure 1 and the nozzle used is shown in 
figure 3 (reproduced below for convenience) which includes an inner passage 31 , and 
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intermediate passage 41, and an outer passage 51. The fluids are co-introduced 
through the nozzle such that the first vehicle (lactose solution) is introduced through the 
inner passage 31, the second vehicle (methanol) is introduced through the intermediate 
passage 41, and the supercritical fluid (carbon dioxide) is introduced through the outer 
passage 51 (15:15-19). The mixing of the solution or suspension and the second 
vehicle then occurs immediately prior to their dispersion by the supercritical fluid 
between orifices 43 and 53 (15:19-22). 




HANNA discloses Example 3 (prepared using the method discussed above) in 
which a solution of maltose was dissolved in water, the second vehicle is ethanol and 
the supercritical fluid is carbon dioxide (19:63-67; 20:1-5, 28-37). And similarly, HANNA 
discloses Example 4 (prepared using the method discussed above) in which a solution 
of trehalose was dissolved in water, the second vehicle is ethanol and the supercritical 
fluid is carbon dioxide (20:47-60). 

The above examples are considered to anticipate the instantly rejected claims 
because the specification provides a definition of "A radial spherical crystallization 
product" as follows: 
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[(1023] The radial spherical crysfanizatioii product of the 
present invention k a cjry$telii«atk«i product comprising 
needle shaped projections radial 1} *■ t Midkig from die core 
to- torn « spheri t] coi ligui iti mi (refer t< FIGS. 1 aotJ 2). 
Other ways to describe this configuration laelitde reference 
to an eehiaokl chestnut bur, or spherical moss ft. laJopkom 
saukm) covered with a spherical shell with long thorns 
pro] eetiag therefrom - 



And HANNA discloses the micrograph of the product of Example 1 as follows: 



Which micrograph is "a crystallization product comprising needle-shaped projections 
radially extending from the core to form a spherical configuration" (as defined by 
applicant). It is further noted that, while the structure of the crystallization product of 
HANNA is not coextensive with Applicant's crystallization product (as shown in figures 1 
and 2), the claims (as currently recited) are not considered to be limited to the structure 
of the product shown in figures 1 and 2 of the instant specification because the scope of 
the instantly rejected claims embraces other crystalline forms. For example, paragraph 
[0038] (instant specification, p. 8, lines 19-21) indicates when the flow rate of the 
ethanol is % that of the carbon dioxide, the target radial spherical crystallization product 
is formed, however, if the flow rate of the ethanol is increased further, the needle- 
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shaped projections disappear (also see Figure 3). However, the instantly rejected 
claims do not in any way limit the flow rate or other seemingly critical parameters. 

2. Claims 4, 5 and 9 are rejected under 35 U.S.C. 102(b) as being anticipated 
by REVERCHON (Powder Technol., 114, pp. 17-22, as previously cited). 

REVERCHON discloses the micronization of salbutamol by supercritical 
antisolvent (SAS) precipitation (abstract). REVERCHON further discloses the SAS 
experiments using supercritical C02 and a pure liquid solvent with a fixed ratio of 
C02/liquid solution (20:1) and fixed liquid flow rate (1 mL/min) and temperature (40°C) 
while pressure, solution concentration and the type of solvent used were varied one at a 
time (p. 18, col. 2, lines 12-17 & 50-56). REVERCHON further discloses the "star-like" 
crystallization product comprising salbutamol produced by SAS at 150 bar and a 
concentration of 10 mg/mL using a dimethylsulfoxide solvent system (p. 20, col. 2, lines 
1-9; Figure 3). 

The above example is considered to anticipate the instantly rejected claims 

because the specification provides a definition of "A radial spherical crystallization 

product" as follows: 

[8023] The radial spherical crystallization product of the 
present ujveuoosj is j uWalhAiUou pRtduei ^onpnsmj. 
needle-shaped projections radially extending from the core 
to form a spherical configuration (refer to FIGS. I and 2), 
Other ways to describe this configuration include reference 
to ail edimoki chestnut bur, or spherical moss (Ckuhpkora 
swtmi) covered with a spherical shell with long thorns 
projecting therefrom. 
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And REVERCHON discloses the micrograph of the product of the example discussed 
above as follows: 




'.S!>:'-;:SV;V:! {.Wife" WSirS SO i.v'viy >:.V:irai^ ;\KO;K;\\"f: : gSS? 



Which micrograph is "a crystallization product comprising needle-shaped projections 
radially extending from the core to form a spherical configuration" (as defined by 
applicant). It is further noted that, while the structure of the crystallization product of 
REVERCHON is not coextensive with Applicant's crystallization product (as shown in 
figures 1 and 2), the claims (as currently recited) are not considered to be limited to the 
structure of the product shown in figures 1 and 2 of the instant specification because the 
scope of the instantly rejected claims embraces other crystalline forms, as discussed 
above. 

Rejections 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

1. Claims 4, 5, 8-10 and 20-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over HANNA (US 6,063,18, as previously cited) and REVERCHON 
(Powder Technol., 114, pp. 17-21, as previously cited) in view of YIANNESKIS (US 
5,975,076, as previously cited) and SZABO (Journal of Crystal Growth, Vols. 237- 
239, Part 3, pp.2240-2245, new reference). 

Applicants Claims 

Applicant claims a radial spherical crystallization product obtained by emitting a 
supercritical fluid or mixture of a supercritical fluid and a modifier and a solution 
comprising a sample component into a crystallization vessel through different flow 
channels to cause them to come in contact with each other as they are emitted into the 
crystallization vessel, wherein the sample component is a drug carrier. Applicant further 
claims the radial spherical crystallization wherein the supercritical fluid or the mixture of 
the super critical fluid and a modifier is a poor solvent for the sample component. 
Applicant further claims the radial spherical crystallization product wherein the drug 
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carrier is a sugar or sugar alcohol and the supercritical fluid is carbon dioxide. Applicant 
further claims a dry powder inhaler comprising the radial spherical crystallization 
product. 

Determination of the scope and 
content of the prior art (MPEP 2141 .01) 

HANNA teaches a method and apparatus for the formation of particles which 
allows for a high degree of control over the size, shape, crystalline form and other 
physico-chemical properties, as discussed above (abstract). 

HANNA further teaches the substance used in the invention may be any 
substance which needs to be produced in particle form, for example lactose and other 
sugars, proteins, hydrophilic enzymes and inorganic materials (6:29-31, 36-38). HANNA 
further teaches the substance from which particles are formed is for use in, or as, a 
pharmaceutical (6:41-43). HANNA further teaches the substance may be a single or 
multicomponent form (6:50-54). HANNA further teaches the supercritical fluid may be 
any supercritical fluid (6:66-67) and may contain one or more modifiers such as 
methanol, ethanol, isopropanol, or acetone among others (7:7-9). HANNA further 
teaches the control of parameters such as size, size distribution, shape and crystalline 
form in the particulate product will be dependent upon the operating conditions used 
when carrying out the method of the invention (9:64-67) and in particular the flow rates 
of the supercritical fluid and/or the solution or suspension and/or the second vehicle, 
into the particle formation vessel may be controlled so as to achieve a desired particle 
size, size distribution, shape and/or form (10:29-32). HANNA further teaches the 
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examples 1 & 2 using lactose, example 3 using maltose, example 4 using trehalose, 
example 5 using sucrose, example 6 using salmeterol xinafoate, and example 7 using 
the protein R-TEM beta-lactamase (see Examples columns 19-21). 

REVERCHON teaches aerosol drug delivery represents a valuable route to 
deliver many therapeutic agent, as discussed above (p. 17, col. 1, lines 1-2). 

REVERCHON further teaches the micronization of salbutamol by supercritical 
antisolvent (SAS) precipitation (abstract). REVERCHON further teaches the SAS 
experiments using supercritical C02 and a pure liquid solvent with a fixed ratio of 
C02/liquid solution (20:1) and fixed liquid flow rate (1 mL/min) and temperature (40°C) 
while pressure, solution concentration and the type of solvent used were varied one at a 
time (p. 18, col. 2, lines 12-17 & 50-56). REVERCHON further teaches the radial 
spherical crystallization product comprising salbutamol produced by SAS at 150 bar and 
a concentration of 10 mg/mL using a dimethylsulfoxide solvent system (p. 20, col. 2, 
lines 1-9; Figure 3). 

YIANNESKIS teaches salbutamol sulfate/lactose particles were for use in an dry 
powder inhaler (abstract; col. 5, lines 25-30). 

SZABO teaches crystal growth of drug materials by spherical crystallization 
(title). SZABO further teaches the production of spherical crystal agglomerates (which is 
one possibility of crystal size growth) has recently gained great attention and 
importance due to the fact that the crystal habit can be modified during the 
crystallization process (p. 2240, col. 1, lines 1-6). SZABO further teaches the 
consequences of such modifications in the crystal habit, certain parameters can also be 
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changed: bulk density, flow property, compactibility, cohesivity, dissolution rate, stability, 
etc. (p. 2240, col. 1 , lines 7-10). SZABO further teaches the drug materials produced by 
the spherical crystallization technique result in the economical process in the 
development of the solid dosage forms (p. 2240, col. 2, lines 12-15). 

Ascertainment of the difference between 

the prior art and the claims (MPEP 2141.02) 
The difference between the rejected claims and the teachings of 
HANNA/REVERCHON is that HANNA/REVERCHON do not expressly teach a dry 
powder inhaler comprising a radial spherical crystallization product. This deficiency in a 
dry powder inhaler is cured by the teachings of YIANNESKIS. SZABO teaches the 
consequences of crystal habit modification. 

Finding of prima facie obviousness 

Rationale and Motivation (MPEP 2142-2143) 
It would have been prima facie obvious to one of ordinary skill in the art at the 
time the claimed invention was made to combine YIANNESKIS with HANNA and 
REVERCHON and produce the instantly claimed invention because, as suggested by 
HANNA, the radial spherical crystallization product would provide for a more efficient 
delivery of drug substance where the desired particle size, size distribution, shape and 
form can be controlled. The skilled artisan would have been motivated to YIANNESKIS 
with HANNA and REVERCHON and produce the instantly claimed invention because 
the improved drug delivery product would have been especially useful when used with a 
suitable inhaler device. And, as suggested by SZABO, the modification of the crystal 
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habit would result in a change of parameters such as bulk density and flow properties. It 
would have been prima facie obvious to one of ordinary skill in the art at the time the 
claimed invention was made that properties, such as bulk density and "flow-ability," 
could be affected by the crystal habit and thus the skilled artisan would have been 
motivated to optimize the crystal habit to produce the best properties for the intended 
application (e.g. an inhalable pharmaceutical powder). 

In light of the forgoing discussion, the Examiner concludes that the subject matter 
defined by the instant claims would have been obvious within the meaning of 35 USC 
103(a). 

From the teachings of the references, it is apparent that one of ordinary skill in 
the art would have had a reasonable expectation of success in producing the claimed 
invention. Therefore, the invention as a whole would have been prima facie obvious to 
one of ordinary skill in the art at the time the invention was made, as evidenced by the 
references, especially in the absence of evidence to the contrary. 
Response to Applicant's Declaration under 37 C.F.R. § 1.132: 

Applicants affidavit submitted on 05/07/2009 has been considered and is not 
found to overcome the obviousness rejection for the following reasons: 

The showing of applicant's inventive sample as compared with the prior art 
sample of HANNA is not considered a true side-by-side showing because not enough 
details of the apparatus used and the process parameters have been shown. For 
example no description of the apparatus used is given; no parameters such as 
supercritical fluid flow rate, modifier flow rate, sample component flow rate, temperature 
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and pressure are indicated. Furthermore, the specific constituents of the solutions used 
in the process should be indicated (e.g. sample component, supercritical fluid modifier). 
Finally, any deviations from the process of HANNA should be described and reasoning 
for said deviations should be given. 

The instantly claimed invention is not considered commensurate in scope with 
the showing for the following two reasons: First, the inventive examples shown in the 
instant specification (examples 1-3) and those of the presently considered declaration 
(as per HANNA) all use an aqueous sample component solution as the sample 
component and carbon dioxide as the supercritical fluid which inherently has the 
property of "the supercritical fluid and a modifier is a poor solvent for the sample 
component." However, this limitation is not a requirement of the independent claims and 
therefore the showing is not commensurate with said claim. Second, from the 
specification the instantly claimed radial spherical crystallization product appears to 
require certain parameters of supercritical fluid flow rate, modifier flow rate, sample 
component flow rate, temperature and pressure. For example paragraph [0038] 
indicates when the flow rate of the ethanol is 1 / 4 that of the carbon dioxide, the target 
radial spherical crystallization product is formed, however, if the flow rate of the ethanol 
is increased further, the needle-shaped projections disappear (also see Figure 3). 

In summary the declaration should be amended to better show that the 
presented results are a true side-by-side comparison with HANNA; and the limitation of 
claim 5 and the required process parameters should be included in the independent 
claim in order to move the instant case closer toward allowance. 
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Response to Arguments: 

Applicant's arguments filed 05/07/2009 have been fully considered but they are 
not persuasive. 

Applicant's argument that the instantly claimed invention is not obvious over 
HANNA and REVERCHON in view of YIANNESKIS because the claimed product-by- 
process has been distinguished over said prior art by way of the declaration submitted 
on 05/07/2009, is not convincing because of the shortcomings of the declaration, as 
discussed above. 

Conclusion 

Claims 4, 5, 8-10 and 20-22 have been examined on the merits. Claims 4, 5 and 
8-10 are rejected under 35 U.S.C. 102(b); claims 4, 5, 8-10 and 20-22 are rejected 
under 35 U.S.C. 103(a). No claims allowed at this time. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to IVAN GREENE whose telephone number is (571)270- 
5868. The examiner can normally be reached on Monday through Thursday 7AM to 
5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Johann Richter can be reached on (571) 272-0646. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IVAN GREENE 
Examiner, Art Unit 1619 

/Ernst V Arnold/ 

Primary Examiner, Art Unit 1616 



